63 Cu by the countercurrent electromigratipn method ie described. The electromigration cell was operated with cupric sulfate as the electrolyte for periods of about 400 to 500 hours. A definite, though small, concentration of 63 Cu in the cathode compartment of the cell was obtained. The terminal separation coefficient was about onethird as large as that found for chlorine under similar conditions.
I. Introduction
Concentration of isotopes by the countercurrent electromigration method was carried out successfully in the case of singly charged ions such as K + * and Cl~. 2 It was of interest to find out whether a doubly charged isotopic ion could be concentrated by this method. The cupric ion Cu ++ was selected for this purpose, because it is the lightest element that forms doubly charged ions in aqueous solution and which at the same time exists in nature as a mixture of only two isotopic species.
II. Arrangement of the Electromigration Cell
Ordinary copper consists of a mixture of two stable isotopes ^Cu and 65 Cu in the ratio i? 06 3 Cu/ 65 Cu=2.2192. The electromigration cell can be so arranged that the flow of liquid in the packed column is in a direction from the cathode to the anode, i. e., in a direction opposite to that of the movement of the Cu ++ ions. When the cell operates under controlled conditions so that the concentration of the electrolyte stays constant, the velocity of the liquid counterflow is smaller than the velocity of An amount of water, equal to 36 moles per Faraday, was added in the neighborhood of the copper rod and the solution agitated by means of an air-bubbler. This amount of water, required to maintain the concentration of CuSO 4 in the anode compartment, was calculated on the basis of the transport numbers of Cu ++ and SO 4 in the electrolyte, which are approximately 40 and 60 respectively. Since the increase in the concentration of CuSO 4 around the anode is governed primarily by the inflow of SO 4 into the anode compartment, the amount of water required to bring the 1:60 CuSO 4 solution back to its original concentration is 60X0.60=36 moles of H 2 O per Faraday. As an additional precaution, the anode compartment was flushed with a stream of 1:60 CuSO 4 . The method of metering the restituent liquids has been described in previous papers (see footnotes 1 and 2).
Characteristic details of the solutions employed are given in table 1. As seen from this table the 1:24 H 2 SO 4 solution has a lower density than the 1:60 CuSO 4 and therefore forms the upper layer at the boundary. The electromigration cell and details of the electrodes are shown diagrammatically in figure 1. The cell is similar to the one that was used in concentrating 35 C1 (see footnote 2), except for the following minor differences: (a) The cell electrolyte here is below the boundary instead of above it as in the chlorine cell, (b) Instead of a circular cross-section tube with an internal water-cooler in the boundary region, a flattened tube without a water-cooler was used here. The cross sectional dimensions of the tube inside were 1 cm by 2 cm. This way of cooling the boundary region was found to be more satisfactory than by using a watercooler, (c) Glass wool between the outer and inner cups of the cathode compartment, also, at the upper end of the flat tube' served here to protect the boundary from disturbances caused by the addition of the acid.
Operation of the cell was automatic and continuous, requiring very little attention. Altogether five experiments, lasting from 380 to 525 hr of continuous operation, were carried out. In all experiments the current was 200 ma. The cell was kept in a constant temperature bath maintained at 29° ±0.1° C. Samples of overflow liquid from the cathode and anode compartments were analyzed at intervals for H 2 SO 4 and CuSO 4 content, respectively. The results of these analyses are given in Cu concentrate fluctuates in and out of the packing. At the end of each experiment the content of the cathode compartment between the boundary and the packing was removed by means of a pipette inserted below the boundary while the current was. on. It was not possible during the drawing of the sample to prevent some of the acid above the boundary an*d some of the electrolyte from the cathode end of the packing from mixing with the main body of the 63 Cu concentrate. Cu in the mass spectrometer. The conversion was carried out in two steps. In the first step, CuSO 4 was converted into Cu 2 O by the wellknown method of heating an aqueous solution of CuSO 4 in the presence of glucose, Rochelle salt, and sodium hydroxide. The bright-red precipitate formed was washed alternately with water and alcohol and then dried. In the second step, the Cu 2 O was heated at 80° C in a stream of dry gaseous HC1. The resulting anhydrous CuCl was cooled in a stream of dry nitrogen and sealed in a glass tube.
The mass-spectrometer analyses were carried out by A. E. Cameron and J. R. The separation coefficient (e-1) can be calculated by means of a formula derived in a previous paper (see footnote 1) on electromigration. In the case of concentration of copper isotopes, this formula can be put in the simple form 
Concentration of Copper Isotopes

IV. Conclusions
The results indicate a definite, though small, separation of copper isotopes by the countercurrent electromigration method. The low separation coefficient obtained for copper as compared with chlorine, may be accounted for by the smaller difference in the molecular weight of the two isotopes per unit mass of the copper atom. The fact that the copper ion can exist in aqueous solution in two stages of oxidation, cuprous, Cu + , and cupric, Cu ++ , may also have something to do with the low separation coefficient.
However, other ions that can exist in more than one state of oxidation should be tried before a definite conclusion can be reached in regard to this question.
